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(57) Abstract: 

PURPOSE: To avoid clock skew, and increase the 
speed, by providing a specific clock signal line with a 
capacitance element. 

CONSTITUTION: For a logic integrated circuit, a 
capacitance element Ca is arranged in a basic cell, and 
clock skew is reduced by the capacitance element Ca. 
For a gate array, the capacitance element Ca. For a gate 
array, the capacitance element Ca is arranged in, e.g., 
all basic cells 3A. This capacitance element Ca is 
connected with clock signal lines of the respective 
clock drivers driving a load capacitance smaller than 
the maximum load capacitance, among a plurality of clock 
drivers connected with the same terminal. The 
capacitance element Ca is constituted of, e.g., an 
N + semiconductor region formed by the same working 
process as the emitter region 12 of a transistor 5, a 
thin silicon oxide film 14, and a first layer aluminum 
film 16 formed thereon. Thereby, the difference between 
load capacitances of clock drivers is made nearly zero, 
so that the clock skew can be avoided, and the high 



speed operation is enabled. 
COPYRIGHT: (C)1988,JPO&Japio 




7f- 



n i v icESi i 



MS ipij;' 



2 



©Int. CI.' 

H 01 L 21/82 
27/04 



®a*Hi#M : iT(jp) ® ft tb 
©'Jkm 4$ I* & « ( a) 0S63 - 293941 

ja»J!£* /fl*3SStS^ ©'^M BSf063^( 1988) ll^30Q 



8526— 5 F 
C-7514-5F 



*2E»# *|f* JfeS8*>& 1 (i9l) 



0S62— 128251 
©ttl ffl 0362(1987) 5£ 27 0 



@H BJ 




* _k - 


©Hi 


A 




©ft S 


A 





RJ9 « 3f 

1 . ft 01 ® « ft 
Jff «B. 



« © if « # & a 0 «t k . 
4. arses****, y - hrMcfi^ttt* 

y5 r - k iz n/ # 5* # ^ t t* a t« * *v ft 
4S Ji k fit . cftttta^o^wtttttt 

7. a9a**3R^fcb-c»B»tt. a * as * * 



-189- 



3 . ft w <n & w ft a hh 
( * * ± w « /II # If ] 

* »w i* . a *s 1: t* /A r & * « (* w « m w k a 

fi$*ft*>C0T,fc3. 
C ft * K tff ] 

y - h^U-f^X* >4T - K 1z # K 03 J* ift 
E3 ifft i$ H *C t* . ttJl^^lca^cOL/^X*^* 

o > 3» # A* 5 n * . c^.fitou^xii^^'^v 

nWhEf 37'Jy^7ny^ < F / F ) ®aftl±. 
^ ^fcSIJ. f tv«)^a y^r K 7 ^ 

^ifflLt-tn-pn^?'; y 3/ ;? d ? 7* @ j& n ot jft 

t4«):^i;ur^4. t C*^, ^ n y ^ ^ 05 



?9Rnnnua-^!)3!i4i (2) 

A 7; «8 7- A» * ft V n v # K 7 Y ;< i *C CO fti & 

7 a y 7* liij 9ft * T CO AS Ml 15 # K y . ± & ft 9 a „ 

- G> . ^ 7 ij ^ y 7 □ v y 0 Ifft »; (IU S n 4 
9 CI v 9 ffi -!} IC Q flO 0 T ft ( 5? O y £ X * a - ) 
S: £fe G * . * Z r , lUMA^JQv^ a j, ^f,l^« 

Mdtt&ttM^. wniAfli^offrKfftisf. 198 

6 . Vo I, 86, NO 70 ' * ffi « Jg # & 

* ft «fl * li . ffl S ffl 4ft ft 0 tt i* 0 □ ? 0 ft -3- « 

££ti3£*5£tK«ky, ^nysrx* a -$:& 

# 18 <0 9 #r fct , 9 ^x=*a-coittfr*fr£f 
U . iff & ft & *t 4 C £ K ft * . 



* * IB co m ffi ft 6 1/ U * co (A co e fit) t *ff JW ft W 
a* t ft * -? & -5 ^ . 

* J9I *c *> n t &a m $ n * jg an <a ^ *, . ft&tto& 
0 ^ « 3? & ffi m iz 2ft qj if . T 32 © * # y v 

Cf^ffl) 

7 0 h # <n i£ IMC J: 4 ft 9 a y 2 K7^<(0||C!I 

ft a 0) £ # ft < ft s <n -e , 0 □ y ^ x * a. - 

( ffl a/1 ^ ^ ft ff l ) 

A«W0»»con«iB!0-e^a. 
^ r isi ic *> x . 1 I* p" * m a * y a > * 6 & 



* ae is t « y « -tcofliaic^iitfgpjij»ei:m2 

^ > f ^ V ^ ^ •> K P a d (0 f«3 118 t ti . 0* I* 

r^a (MT, *IC. '<v77@S&2fcny) . 

HI [Hi 9fi , u i/ x ^ . yj ^ > ^ . K^/^A'^jiJi 

* tvirtSP^Jfifll^TAa. 3 ^ k ^ 55 ^ ^ ^ 

3 A rt* 6 ft -j r a . * -fe JV m 3 t Ut -fe ;i/ 
3'CO Rfl ^ M * t Jis m 3 CO /HI tffl ii . ffilRf t 

4 £ ft -s r a . 

SJ2@tcio(Ojy5*-feJu3Af*?^2a^ 

* t ;b 3 A t*J i: 31 n T o 4 ^ rf? - 7 h5 
V^xi»cDWriffi«fficO — 

« ^ tf . ^< ^1? - 7 h 5 > •>* 7 5 5 S: S US , ffi ft 



- 190- 




M -7- 


6 


£4 fW Jil 






v > 


i/ 


x 5 5 ti , 


ill 3 03 IC ft ? J: -) 1C . N* i*| j£ A 


M g 


* 


N ~ 3 U i' 3* 




, P *8 * - A $fl fetfll . N* 


x * 




* ffl 1*12. 


N* 91 & 


;ii l M Wilt v M/A a n 


T 




. 7lUf 


31 * 


v ;u /n r & m hi iU, ;/ 


U □ 




M & &t ft ft 




6 ft 




7 -f — rt/ K 


tft «QU 


r A u . * to r ffi c li p 






* ;i> * s v 




8 ft£ L T v * * . 7 w 


- JV 


H 


« » aa 7 * 




0 t 4 )3t lii 1 <n & flfi tt , 






(C J; £ SI 




U a >IISJ14^1S^ T t> * , 


— 








M*«12, 51 S U W*«t3 








ft ft 5/ 


'J 3 >IK?14£ fifc£ L T 


* ft 


□ 


1 5 & iifi IT 


art i a 


H 0) 7 )V $ x a JIM a% £ 




m 






* ♦ Msl6co ±tl , ffl * 


If c 


V 


D K <fc * /tt 


ft is y 


3 > ih © ± k y s/ y * 


- h 


*r 


5 X { P S 


G ) £3 




□ 


CO 




-5 T ^ * . r tOfflflfl tftt* 




± K \t Bin t r n 


n m 2 « @ CO 7 ;i/ 






A OS A' £ & 


^ eta 


^tettL tv^i. c $s 


2 0 


(D 7 yi> $ x 








?*iHonu3-yaaa4i (3) 

*. U C V D it J: 4 ft <fc ^ y 3 yflflWttCjftfl,-//^ 
X (SOG)Iia&«(WL. 2 6 IC -t (0 J: i: P S G 

is k m w l r mi j* l sn 2 » b © j» nn a # imi8 # 
a ft 6 it r v* * . maea^Manrv^iiDcin:*^ 

6 11, Witf^Y^-^h^vi/AiKO^-xfifl 
J*li*lMl-:cH"e#/dl6it* PffiT-WUeflHsft^^ 
4 -3 *C . 

* & l» « T tx . ft-D^Wi5*t;t/3 A©«^€: 
fiJr,T8i3(lfCaH</iJlLn^. Jfc#. SB 4 

D»tt^ a y ^ K9«f »J, F / F tt 7 y y 

^Dy^BWT**. : ^ ? n 7 i> h' 7 ^ 
^^D,, O,. 7iJy^3D^BJ|F/Ptt, fid 

4 ej-rit-eii-eit^ i-oco«*i»7U3Atctt^5 

f S ^ i&tit3»^ 6 fc fi& o T fflfift L T 4> < . ifi » 





M*1r;i/3 A^CO 


h 9 V 2/ A * 5^> 




*f 6 T 


«fiSl O T J: ^ , 




h 5 


^ X 5t 




li , IB l Jd S 7 




x ^ a m 




ffl ^ . M if M 




* )U 4 $: 


J* * i: Jl/ m 3 t 




K£» 


23 tc l± . 




x 0 A RSI & JR H , 


it* 


■fe yu jif 3 




£ t£-T -6 «»24U 


It . 


m x if jb 


3 » @ W 7 Ji/ 5 - 




* . 




4 CO .SftRfl 






0 , 35 1 




*(0^4«-Cjx;$iv 


X n 


4 fi&23 


, 24tt* Ov^ffl 







m ^ttrfci - 22t± fit S9 ® w T & y . 2in«tiwisi 

y*;l> ^ *» % . ^ n ^ ffi ilflt t * ^21 , 

hi iw m »a 2211 m i m ^ \t @ is u *c <t . 

V a v 9 K 7 -C ^ D » £ O U y 9 K ^ 4 /< D , li 
ffl-tOtf^t N D i U WiLtfl»R«^Dy ^ h'7 
-< ;< D © lli /J » a it, T * ? . f O 'v n' 



•> HJJS'JI'sT^*. iWI^-WiSif I Nt:«ltt 
Z tltz 9 a v 9 DtilD, V> ? 7 y 7 V b 

tt^lflOCD-lS*'fe^3A(0i!fli4lCWA.(fS : 5V 
s/xji 5<o«iaxffi<o— Sft&6Eo-C^J^$iv-5. 

y - h7f-f tit, t«/WiK-7 

(0X5 y 5r^|^l2i:^-X«^llWMI©f5'&^FJa 

^?fftfcffl^tlB)iat«. i£*t;b3 akm i s 
& . 

m 6 a it , si s 0 © i - i 9j f?f *a ic it * m no 



-191- 




ft 1* * -7- C a U . # A IX i $ y 51 pfl l* 1 2 t ft - 
X H "C J& /A u fc n * * iff Me M & 1 2 . . d O) ± co St \x At 

ft i/ ij a >iai4, c to ± com i m u co r )u $ r *v 

A 113 16 A £ V Ml U T l^i. * It j|| * C a /< -f 
rff - 5 h ? > J/ x 4i tCT-XttTJ|SA«C/it,(OT 
ft * *: 4> . n' r iff «l 4ft i 2(0 T it NT -T- iff <fl <tf 

( x tT 5 * <✓ y yu Jfi ) i o . N' iffl j& A « 9 fflnj 
nri*S. 7 ;t, 5 - O A JBJ1SA 11 . «fb^»J3> 

asi4<ojbicjoijs < «^-r&^<^ - vra^A, 

AB ft ^ ^ - ;u k *fi ft 7 ± ? - # fb U . 
7k o r n iu» flj 2 » a a a v» u a 3 bj a a 7 ^ 5 
-fAmtttiaior'; d y ^ W ffl j» ic » « r « 
^ t; i t p 5 , « <t s/ y zi > ua H _h \z & ti a * 
n -en co 7 ,0/ s - o Aoat6 a u . [3i co « ic $ 




MISIBBGa-JiJKlHil (4) 
M n <n r jt, i - 'j a na * * * 4 « « * jub u t ei * 

r i» i . 

k 5 * >< d ( m 4 isa r tt d A ) ^n«t ^iu^ 

* 60 fiiT&A CO CO 5: C HA , t L . 

D V f K V D W ^t, (0 (0 ^ D y i» K 

i«flflf»*c b tt. c..- car 

*t »J '> *H . £ « '> * 1% * fif ft * J> ft ft # .y. c 

»»illltffr*J:ii:*j|||f ci 

-tjv-eixcos-flta^ca*, * * -r n co & a* ^ a 

C^feRBtt-ri^ p ? * K 5 D ic & 8 "T * J; 
l* . ft ft: is U 3 >ll314i:<B 7 ^ 5 - $ AQ816A CO 



C „ t a . tt ft 2/ ij =1 > 19 14 J: IC & I* * /< & 7 
^ 5 - O AQS16A CO*:Bt(i, (C^.-C) /C 

.-etu**xa. rosftjff? cati. * a * * « 

^ CO A *J > (^^f^iT^yKPH) ft' & 

1^ n i ^ a ^ k 7 ^ d ^ ^ *, , fittat^ 

ii, IE««FaicJ;4^ny^x*a-J:u^a y 

ttfi* « fb i/ U 3 vU5U4Jtco 7 Jb ^ x o A flfl 16 
Al±. 355£at^U^J:e»tC. «(fi[*<Offitt«<0 
0 4: it * K . 4fi^lcJttfbi/'ja>lBJl4±fea(^ 

* * t . r co fK W 6 ft J: U 4» i < 4 ft ift J£ t -A -5 



fit OS^WSififti^t4Sit3»?C a 

l. r co ^ n^is?fl5tf a & n?r SSAi^COil 

ncoi? □ y^ K 3 -f D ffl CD a ffi » « <!> « AM* I* 
ft < « 4 «) T* . ^ny^X^i-t^<U, ar^ 
f b «r 4 ^ i: A« T S i . 

( *» co « a ) 

*«o>aco3l^wntc^^5a^cott 
^-fe^uaAcospasaT^-s, 

aft n M @ » -r a . ia«snfcit*t;i/3w»c^ 

t3y^x^r^-coi&«5St4J:->k:t. V-h7 
U-<TliWA.tf±rcojS*^;i/3AU^a5W^C 
a&Jfftta^^KUfcfcCO-CAa. -CO^Mj^^ 

K7-f^DC^. A*4> 8 it J: y 4> < a t« 



-192- 



t r 

« ^ HI ft f V □ >R14. (0 Jt C J2 *i ft * in 1 
#f H CO 7 A> $ - OAflaietTWfift**!*. 

<0 2 □ c/ # K v 4 si i- # r . O a v 0 K v A '< 
tftf n««ft«? C a ftifl2dai;*GO*t0f#fl;«* 

y * $ ^ a ffi * * 4 jsb «& t * * n -e n co f a v ^ 

K 5 -f /< K tt « *■ * r fc J: y . ^ o s, ^ k 9 4 
CO ft ffi ^ ft <0 & AM* IS < * CD -? . ;? D v 9 
**3.-ftfc<t, ?Qtjafbft>t*r^tfTt4. 




»WnaG3-au3!j4i (5) 
jo o a ** . jnai«d<7)rt24R24Awfl!a;sj«Arfl (o) 

tttffl>fi£*ferf|rft-6. 

(C««Wifi».MCJ;iAffif^itC0i5ft/i: < T fe « ic , 
-fltfKllit«Bftftiail»cBlKISh4n7jUiz 
^AftdW23A. 24 a * an?, cho&jBVJfc-ctt 
* •» * ft « L . iAftl?5 — ©w^tcrsiff^n^ 
tKK®?a?2'.K?-<l''l0>3%. & * co ft W # M 

y /h a ^ ft w » m ft m W) r * 0 □ * ^ k^y^ 

DC»«UT. ?a?0A*;i.-ft&<l,fe*j0> 
T? ft * . 

IC tt tt U T i' * • BiRlfc^ Dyn'7^><Dtt, 
NifBfccOEI&^a*? K^-f^DlcaSKitvftfflK 
«^oy? K7-f^Di:«Pt, fc*<&fttf^ifc 

ft ft SB ft u To*. tt*a*fflSftJ:>./4>&t*8 



g <0 7 ;u * - ^Aia«24A<Ov?i»SJaTM/j;-Q 
Ti*4. C ^ ffi«23A. 24 A <0 — «S«0 ?i 
(O) I* , m9@tc^U^J;^U:. IS 4c -fe ;b 3 A 

5 * IIS ft *J ^ 6 K ft & $ n * n r fc ft s e* L T t» 
*. Sfc. E#23A. 24A(D*nf hit, IE&C0 
<3 -5 ffl! tt . fttfiKSHa^cofidAfe^-rr^h^H^fc 

S©tt*0)«H*M«^JS»fttti^^U. jffl fit 
<3te^fiQ#23, 24i:RfiiWiaSt^ifcri/^7''; K 
U ft o T . E & * * * ;i/ 4 Jb ft * n (1 

^6^4. ffit*23Alt, iffitf COte^ffit*23. 

COT lEW24A£<0tf?t3,£ (•) aiTTit 

«)ftCi:i>nI(jB-Cftft. 

xn^^ifiSSk-esMsM^ftWiidiL. znzffl- 



* , A>c^ASFSftJ:y/h«v«ilfif9ftftJeibT 
^ T * 6 W T . 0Ov*A*:x-ft&<?££*f 

? i 4. 

K&23A, 24 A 75* » a#<0 «^ffitt23. 
24tR«<Di!l3t#ifeTL/-<7'7h*ti5(0^. K 

C & 10 CO 5? AS tV ) 
fill 0011, *ft»J!aftittffllvic&i:r*£tt|s| 

«K^-2Pft«^WtcwLfc^aff®-cfta. 

ft Jft ft IV l± . j&£ftttTfllO0>9a 
ft * < «> K 5S « *fc 23 A . 24 A ft ifi 2Bt E] # 

22 <o Be« ¥ *;i/21 IC a Vf a> «k L ft ti OD -e ft 

m 1 0 0 t * ^ r , AZi«f 1 N»i:. in, it 
i^iTi^jiv^ 1 . ipj-co«^-r^*)^«A.id:fHi 

2» □ y K 7 ^ D t « ft ffi It . 2flSC0 



193- 



4 tf O 7 fj y y 7 fl v ^HilM F / F t I iW « 5> D 

tiWScOT, ■fi' a y ^ K 5 -f ^ O , ic fB 2 W J3 co 
7;U*-^AflW23AfcOT3«LiC07H'5 —OA 
ft2ift24A&fcJbtLT. ?av?K7<< '<□,{:«) 

K «l 24 A *4 TO M fig ft * * ,1, 21 IC ffl it * ft T v> 6 . 
-Wffi«24Al±. ttiW0M22<Z>nO * Ifctfe 

24»M7d ^a^^J) t »^^■ttl:, nt fld re u * 

* ;t> 21 co <E v> x \^ a sn tc u r h & 3t Sr tf ^ 
^ICLT^e, ffi 24 A CO J* 2 14 . 18 71 K & *> 
*ft**CO-CB»J. ^coffiflSfcrettlf-^^/i^li: 

o> ic c -c m ttj 5 * 6 *M4 .$ r & s . -r <t *> *, . 
re # u -< 7 sad iim & a? < . a $\ & n ^ « < 

& -a r t* & . J£ & 23 A l£ . |fi tft 24 A 4 2 □ v ? K 

(Ifitt23Ati. (£«^-r^;i/4ic^/flcoh^y 
^4aittP«tifl)T»tt4P. «W23A, 




WiaDaii3-L H j;«Ml (6) 

24 A 14 . «tt*+*;u4AI4««i J; K-tn*& 

■t n 6 CO I1U o □ i» A * a - $: O; < t ^ w l: t 
« W23 A tiJ53Jrtf3«)T;i/5-OA K.JUS24A & # 

AS* ± . 2ttn fl o^J:itc. * 25 /ft tfj iw J: ft I* , ftH 
1*23 A. 24Afc3Mt, C ii^^iSISfP^f 

fDy^K7Y^«n, ift * co ft ?-f » » j: g ^ 

-f D K tt « T * i k J: «J . ft^ny^K?-/ 

£ £ * IEtt24ACD«SPS:rt4ttr-S(4ia$:«^t*r 



* 1$-e $> z> z. t \fg $ £ ? t> $ n . 

( 55 <o a Jfc 3 

* w ic # ^ r m $ n a £ ajg <o } % ft % & * 

32 CO £ tS >) V S> . 

a it i t i: Jt y . &&&<?>'&^ J $-?7>7lb 

4. a as <o far m & # «u 

mi a »4. *9>jr-vi*)ui3$:<n'Z5.xAit 

A ift « 0 ft CO ¥ jQ 0 % 

3& 2 H 14 , loO«*tjI/3AMi:3lHU4 

30 3 0 14 . $k * ir ;i/ 3 A ft It * ft T u * j< 



J 7* - =? h^V^A^©Wfffi«iaft5RLfc«fflffa; 
4 S 14 . # $5 <3 55 ft fc| I co&ttEIS&co-Sl 

35 5 @ . (KTSSS^iSTCO^M®, 

fl* 6 E li % # S @ CO I - [ <0 gf !ft £ & * 07 ifif 

0 . 

m 7 Qd.a , * « "w » se« « n »c » it * i o CD it 

*-br^3AC05paff®. 

mSB'tt. J«8HCOffitt24A<OiS5^(OAfn (O) 
W ifi <0 4t *: a . 

ffl 1 0 a 14 . * 55 CO 3? £S £1 IV ic it * & fft © 
*S<0-g|l$r«^:^IC^Ufc¥fl&®-C^fi. 

m *P . P a d **• > 7 s y 1/ 9 +j K . U -9 □ 
v 0 K 5 >< , F/F-^y y^7Dy^|Hl?5, 

1 - * <S . 2 - v 7 r ® 1(6 . 3 ••• * -tr ^ ^ij . 
3 A - JJt * -fe ;u . 4 - /fE 4ft ^ -y ^ n* , B •*• -r »K 
-n^';-;*, 6 ••• t& ta ?R , 7 - 7 -f - ii/ 
K » M . 8 - * ;u a K v /< . 9 - t*fi ^ Jtf . 



- 194 — 



«rannu3-2D3!)4i (7) 



10- • 3 i> 0 if fll t* . 11 - ■ * - * fid ^ • i 2 * 

13- 51 » Hi t 14 - « ft > ^ 

15- Of) P • IB, 23. 24 - 7 /I/ 5 - 0 U IE *fc . 17, 
IB — Jfl till lft *ft A3 . 21-ttM«fltt*ir 22- nt 

M EM » . 23 A . 24 A - f □ v f J3 ** W • 

I^A # PI! ± * JH J0 fl 



% i m 
. A l A — 

□|cKo HI- - to o a 

q i i I I t — r tTi ! \ 



7 - -! i., 



□ 

XD a 
a 
□ 
a 



a 
a 

° C 



w 


i r y 


3A 


J 3A 


3A 4 


! J* 







-r-T-n -- 



2== 



□ 9 y 



4- 




s 7 ; 



23.24-»7*J-'7iiKai 
23A f 24A-;o^*fi^ 

D " 7D*/7K7'f/\ 



& 2 12 »50 




-195- 



**raogu3-<!y304i (8) 





-196- 



?4isnnnii3-L>a3iJ4i (9) 



24 A 



190 



I 6 T^SJIT 3A 3 3A 
it 





